Red blood cell alloimmunization and delayed hemolytic transfusion reactions in patients with sickle cell disease.
Red blood cell (RBC) alloimmunization is more common in patients with sickle cell disease (SCD) than in any other studied patient population. The high prevalence of RBC alloimmunization is multi-factorial, likely involving the chronic hemolysis and inflammatory status of SCD itself, the transfusion burden of patients, and the RH genetic diversity of patients and blood donors, among other reasons. Antibody evanescence, or the decrease of RBC alloantibodies below levels detectable by blood bank testing, occurs frequently with fewer than 30% of alloantibodies estimated to be detected by current screening practices. Evanescence increases the likelihood that a patient with SCD will have a delayed hemolytic transfusion reaction upon future RBC exposure, with previously undetected alloantibodies coming roaring back in an anamnestic manner after exposure to the cognate RBC antigen. A subset of patients having delayed hemolytic transfusion reactions go on to experience hyperhemolysis; some but not all cases of hyperhemolysis are associated with previously evanescent RBC alloantibodies. There is an increasing appreciation of the association between RBC alloantibodies and RBC autoantibodies, as well as involvement of the alternative complement pathway in some instances of hyperhemolysis. A case report in this manuscript describes a highly alloimmunized patient with SCD who experiences a delayed hemolytic transfusion reaction with bystander hemolysis due to a previously evanescent, complement binding anti-M RBC alloantibody. Additional studies, including those involving multiple centers and countries, are needed to further understand RBC alloimmunization in patients with SCD and to develop strategies to prevent or mitigate potentially life-threatening hemolytic transfusion reactions.